Zonal differences in DNA synthesis activity and cytochrome P450 gene expression in livers of male F344 rats treated with five nongenotoxic carcinogens.
Both increased cell proliferation and "altered" CYP gene expression are prominent phenomena associated with liver tumor promotion by nongenotoxic carcinogen treatment. To further characterize these two responses, groups of rats were kept on powdered rat chow diet containing 0.05% phenobarbital (PB) or 0.025% ciprofibrate (Cip) for 8 days or given 8 daily doses by gavage of pregnenolone 16 alpha-carbonitrile (PCN, 150 mg/kg/ml corn oil), 3,3',4,4'-tetrachlorobiphenyl (PCB-MC, 3 mg/kg/ml corn oil) or 2,2',4,4'-tetrachlorobiphenyl (PCB-PB, 7.5 mg/kg/ml corn oil). A minipump was implanted in the rat abdominal cavity to release bromodeoxyuridine (BRDU) 5 days after the start of nongenotoxic carcinogen treatment and the experiment was terminated 3 days later. BRDU-labeled parenchymal nuclei were observed primarily in the periportal area independent of nongenotoxic carcinogen treatment. Treatment with each of the 5 nongenotoxic carcinogens resulted in profound alterations in CYP gene expression at both the transcriptional and translational levels. Expression of CYP1A1, 1A1/2, 3A1, 2B1/2, and 4A immunoproteins demonstrated nongenotoxic carcinogen-specific patterns in both magnitude and zonal distribution. In agreement with the CYP immunoprotein data, treatment with each of the five nongenotoxic carcinogens resulted in a unique composition of mRNAs of CYP2B1, 2B2, 2C6, 2C11, 3A1, 3A2, and 4A1, which were variably increased or decreased relative to the untreated control livers, depending on the treatment. Similarly, the rate and pattern of CYP enzyme-mediated hydroxylation toward testosterone, 17 beta-estradiol, corticosterone, and lauric acid were greatly altered by nongenotoxic carcinogen treatment. According to the zonal distribution patterns of CYP immunoproteins, each hepatocyte in the cell plate from the periportal triad to the central vein has a characteristic and nongenotoxic carcinogen-specific composition of CYP enzymes. Because many endogenous substrates are modulators of DNA and RNA synthesis, intracellular kinetics of endogenous substrates of CYP enzymes in the corresponding hepatocytes could contribute, at least in part, to the differences in gene expression, differentiation, and cell proliferation among the hepatocytes in the cell plate.